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Abstract  

The assessment of health-related quality of life (QoL) in chronic conditions is considered as relevant, 
especially in patients with hypothyroidism where a high comorbidity with depressive and anxiety issues 
is reported. The present cross-sectional pilot study aims at: i) examining the correlation of thyroid-
specific and generic measures of QoL in patients with Hashimoto’s Thyroiditis (HT); ii) investigating 
the associations of generic and thyroid-specific measures of QoL with depression and anxiety in 
patients with HT; iii) comparing generic and thyroid-specific measures of QoL in patients with HT 
versus controls. Twenty-one patients with serologically and/or ultrasonographically verified HT and 
sixteen controls with non-toxic goiter or post-surgical hypothyroidism were recruited for this study. 
Generic and disease-specific QoL were assessed by Health Survey Short Form-36 (SF-36) and Thyroid 
Patient Reported Outcome (ThyPRO) questionnaires, respectively, whereas depression and anxiety 
were measured through Beck Depression Inventory-second edition (BDI-II) and Hamilton Anxiety 
Rating Scale (HAM-A) questionnaires, respectively.  

Findings showed that ThyPRO and SF-36 scores were associated with each other only regarding the 
mental health domain, and that such QoL measures were consistently associated with depression levels 
but not with anxiety. Besides, no statistically significant difference was found between patients with 
HT and controls with regard to generic and thyroid-specific QoL. 

The present study suggests that generic and disease-specific measures of QoL can sufficiently assess 
the mental functioning domain and capture depressive symptoms, but only thyroid-specific measures 
(such as ThyPRO) can provide an accurate examination of physical aspects of QoL and the overall 
disease impact in patients’ lives. Besides, some methodological limitations should be taken into account 
in both using generic and disease-specific instruments with regard to their tendency to underestimate 
possible anxiety problems. 
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1. Introduction 

The impact of chronic conditions in daily life represents a crucial factor to understand how 

patients subjectively experience their symptoms and manage them effectively (Barchetta et al., 

2021; Caputo, 2014, 2020; Catalano et al., 2017, 2018, 2019, 2020; Ciprandi et al., 2017; 

Conversano et al., 2020b; Di Giuseppe et al., 2018; Kelly et al., 2019; Lenzo et al., 2020; 

Lucifora et al., 2021; Marazziti et al., 2008; Martino et al., 2018a, 2018b, 2019c, 2019d; Merlo, 

2019; Mula et al., 2008; Van Houtum et al., 2015; Vicario et al., 2020). In this regard, health-

related quality of life (QoL) refers to the subjective assessment of the impact of disease across 

several domains of functioning (e.g., physical, psychological, social, somatic) and well-being 

(Barofsky, 2012). The evaluation of patients’ QoL is considered an integral part of clinical care 

to optimize their health in terms of required lifestyle changes and adjustment to disease, as well 

as to promote their empowerment, self-care, compliance and adherence to treatment (Aimé et 

al., 2020; Castelnuovo et al., 2015; Gugliandolo et al., 2020; Rosa et al., 2019; Settineri et al., 

2019; Tomai et al., 2018; Watt et al., 2014). The relevance of such a construct is advocated also 

in the light of depression and anxiety issues, which often accompany the perceived progression 

of chronic conditions and the lifetime management of their related challenges (Carr-Hill, 1992; 

Conversano et al., 2020a; Martino et al., 2019b, 2020d; Patron et al., 2017; Quattropani et al., 

2019; Randazzo et al., 2015; Vita et al., 2020).  

Among the most common chronic conditions, hypothyroidism – involving the failure of the 

thyroid gland to produce adequate amounts of thyroid hormones – is known to affect about 

5% of the adult population (Cooper & Biondi, 2012). This condition is often associated with 

psychopathological symptoms, such as depression (e.g., tearfulness, poor sleep, fatigue, loss of 

appetite) and anxiety (e.g., mental alertness, irritability, concentration problems) as residual 

complaints worsening health-related QoL, which patients often report after replacement 

treatment with levothyroxine and restoration of euthyroidism (Bianchi et al., 2004; Boesen et 

al., 2018a, 2018b; Cooper & Biondi, 2012; Crisanti et al., 2001; Vita et al., 2013; Winther et al., 

2016).  

https://doi.org/10.13129/2282-1619/mjcp-3072
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Hashimoto’s thyroiditis (HT) represents the most common type of autoimmune thyroiditis 

(Moncayo & Moncayo, 2014; Montagna et al., 2016; Watt et al., 2012) and the main cause of 

thyroid failure, characterized by symptoms of hypothyroidism (e.g., chronic fatigue, irritability, 

memory and cognitive problems) in about half of patients (Benvenga & Trimarchi, 2008). The 

high prevalence of psychopathological comorbidities (including depression and anxiety) as well 

as issues of distress and poor mental health of patients with HT (Broniarczyk-Czarniak, 2017; 

Carta et al., 2004; Markomanolaki et al., 2019; Martino et al., 2021) have raised the need to assess 

their QoL and deliver consistent psychological interventions (Yıldız et al., 2017). 

Health-related QoL is generally assessed by generic or disease-specific standardized instruments 

via patient-reported outcome (PRO) measures (Patrick & Deyo, 1989). In this regard, disease-

specific instruments are assumed to be more sensitive, precise and accurate since they are 

tailored to specific patient groups, as also reported in the field of thyroid diseases (Watt et al., 

2012, 2014). The ability of generic and thyroid-specific measures of QoL to capture the 

subjective impact of disease in patients affected by HT and relate a possible comorbidity with 

depressive and anxiety issues have not been investigated much previously. 

The issue of QoL impairment in patients with HT is also relevant in the light of the limitations 

of daily activities and reduced working capacity, since hypothyroidism represents a predictor of 

long-term sickness absence, disability pension and loss of labor market income (Nexo et al., 

2014; Thvilum et al., 2014). As well, such patients are subject to great stress and the perception 

of low QoL can negatively affect disease-management, diet and lifestyle, in turn resulting in 

many perturbations of the immune system and clinical relapse (Markomanolaki et al., 2019). 

The present cross-sectional pilot study thus aimed at: i) examining the correlation of thyroid-

specific and generic measures of QoL in patients with HT; ii) investigating the associations of 

generic and thyroid-specific measures of QoL with depression and anxiety in patients with HT; 

iii) comparing generic and thyroid-specific measures of QoL in patients with HT versus healthy 

controls. 

2. Materials and Methods 

2.1 Participants 

Patients with HT and controls were consecutively enrolled from December 2019 through March 

2020 at the Department of Clinical and Experimental Medicine of the University Hospital “G. 

Martino” of Messina, Italy. The diagnosis of HT was based on serological and/or 

ultrasonographic evidence of autoimmune thyroiditis. Serological evidence was obtained 

through positivity for thyroglobulin antibodies (TgAb) and/or thyroid peroxidase antibodies 

(TPOAb), whereas ultrasonographic evidence was based on hypoechoic and/or 
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inhomogeneous echotexture of the thyroid. TgAb and TPOAb were measured by 

electroluminescence with the corresponding ECLIA kits by Roche Diagnostics (Roche 

Diagnostics, Switzerland), with normal values of 0–115 and 0–34 IU/mL, respectively. 

All patients with HT were on replacement therapy with levothyroxine. Patients with nodular 

goiter or with levothyroxine-replaced post-surgical hypothyroidism were enrolled as controls. 

All patients with nodular goiter were euthyroid (i.e. they took neither levothyroxine nor 

antithyroid drugs), tested negative for both TgAb and TPOAb, and had normal thyroid 

echogenicity at ultrasound, while all patients who had been thyroidectomized were necessarily 

on levothyroxine. Patients thyroidectomized for thyroid nodules, whose serum TgAb and 

TPOAb were both negative prior to surgery, and whose thyroid histology demonstrated 

benignity of the nodule and histological absence of lymphocytic thyroidits were eligible as 

controls. Exclusion criteria for both HT patients and controls were: age <18 years; 

neuropsychiatric disturbances according to the Diagnostic and Statistical Manual of Mental 

Disorders diagnostic criteria (DSM-5) (American Psychiatric Association, 2013); and abnormal 

TSH and FT4 levels (≤0.4 or ≥4.0 mU/L, and ≤12.0 or ≥22.0 pmol/L, respectively). In this 

regard, controls with nodular goiter and with serum TSH between 0.4 and 1 mU/L underwent 

a 99mTc pertechnetate scan, were excluded if hyperfunctioning nodules were confirmed (Haugen 

et al., 2016). Finally, based on the mentioned exclusion criteria, only 21 patients with HT and 

16 age-matched controls were eligible and entered the study.  

2.2 Measures 

Psychological assessment was conducted in a confidential setting by a researcher in clinical 

psychology, who performed a gold standard clinical psychological interview and a 

psychodiagnostic examination (Fava et al., 2012; Rafanelli et al., 2003).  

The Italian version of the Thyroid Patient Reported Outcome (ThyPRO) questionnaire (Watt 

et al., 2009) was used to measure thyroid-related QoL. It comprises 84 items grouped in 13 

scales and a single item measuring overall impact of thyroid disease on QoL: 4 specific symptom 

scales (goiter, hyperthyroid, hypothyroid, and eye symptoms), 5 non-specific scales measuring 

psychological states and tiredness (tiredness, cognition, anxiety, depressivity, and emotional 

susceptibility), and 4 thyroid disease impact scales (impaired social life, impaired daily life, 

impaired sex life, and cosmetic concern). Each item is scored on a five-point Likert scale from 

0 (no symptoms/problems) to 4 (severe symptoms/problems). The average score of items in a 

scale is divided by four and multiplied by 100 to yield thirteen 0–100 scales, with higher scores 

indicating worse health status. In the present study, the reliability (Cronbach’s α) was >.70 for 

all the scales. 
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The Italian version of the Health Survey Short Form-36 (SF-36) (Apolone & Mosconi, 1998; 

Ware & Sherbourne, 1992) was employed as a generic measure to assess patients’ health-related 

QoL. It is a self-report questionnaire comprising eight domains (perceived mental health, 

emotional role, social functioning, vitality, general health, bodily pain, physical role, physical 

functioning) and with total scores ranging from 0 to 100 points, where 0 indicates maximum 

disability and 100 indicates no disability. SF-36 evaluates patients’ health status by two synthetic 

indexes, the Physical Component Summary (PCS) and the Mental Component Summary (MCS), 

which pertain to physical and mental health, respectively. PCS and MCS values are generally 

expressed in t-scores with a general population mean of 50 and a standard deviation (SD) of 10, 

with highest values indicating better perceived health-related QoL. In the present study, the 

reliability (Cronbach’s α) was .71 for PCS and .79 for MCS. 

The Beck Depression Inventory-second edition (BDI-II) (Beck et al., 1996; Ghisi et al., 2006) 

was used to measure depressive symptoms. It consists of 21 items scored on a four-point Likert 

scale from 0 (not present) to 3 (severe), allowing the detection of both somatic-affective 

symptoms (e.g., agitation, loss of interest, loss of energy) and cognitive symptoms (e.g., 

pessimism, guilty feelings, self-dislike) of depression. Total scores of 0-13, 14-19, 20-28 and 29-

63 reflect minimal, mild, moderate, and severe depression, respectively. In the present study, 

the reliability (Cronbach’s α) was .77 for the total score, .69 for the somatic-affective component, 

and .70 for the cognitive component. 

The Hamilton Anxiety Rating Scale (HAM-A) (Hamilton, 1959) was administered to measure 

anxiety symptoms. It consists of 14 items scored on a five-point Likert scale from 0 (not present) 

to 4 (severe) and allows the detection of psychological (e.g., anxious and depressed mood, fears, 

tension) and somatic symptoms (e.g., cardiovascular, respiratory or gastrointestinal symptoms). 

Total scores of 0-13, 14-17, 18-24, and 25-30 reflect minimal, mild, moderate, and severe 

anxiety, respectively. In the present study, the reliability (Cronbach’s α) was .69 for the total 

score, .66 for the psychic component, and .61 for the somatic component. 

2.3 Statistical Analysis 

Statistical analysis was performed using IBM SPSS, version 25 for Windows. To address the 

first research aim, non-parametric correlations (Spearman’s Rho) were performed to examine 

the associations of ThyPRO scales with both SF-36 PCS and MCS. To address the second 

research aim, non-parametric correlations were also employed to evaluate the associations of 

the thyroid-specific and generic measures of QoL with BDI-II and HAM-A scores.  
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Finally, non-parametric independent samples tests (Mann-Whitney’s U) were conducted to 

compare patients with HT and controls by both ThyPRO scales and SF-36 PCS and MCS. 

Given the presence of multiple comparisons that could inflate type I error (false positives), we 

further considered the effect size (and relative confidence intervals [CI]) of the observed 

relationships/differences through r values, with cutoffs of .1, .3, and .5 indicating small, 

medium, and large effect sizes (Cohen, 1988).  

2.4 Ethics Statement  

The study was approved by the Ethical Committee of the University Hospital “G. Martino”, 

Messina, Italy, protocol identifying number 80/19, 16/09/2019. This study complies with the 

1964 Helsinki declaration and its later amendments. All participants were adequately informed 

about the scientific purpose of the study and gave their informed written consent. All data were 

analyzed anonymously. 

3. Results  

Overall 78.4% were women, with a mean age of 58.1 (SD =12.3) and had secondary or higher 

education level in most of cases (78.4%). No statistically significant differences were found 

between patients with HT and controls by gender (p = .055), age (p = .946) and education level 

(p = .898), nor by serum TSH (p = .700) and FT4 concentrations (p = .960). This lack of 

statistical difference in thyroid function tests underlies the euthyroid status of the patient group. 

Of the 21 patients with HT, 14 (66.7%) were positive for both antibodies (TgAb and TPOAb), 

6 patients (28.6%) were negative for both TgAb and TPOAb, and one patient (4.8%) for only 

TgAb. All the recruited 21 patients had the typical ultrasound features of HT, namely a 

hypoechoic and inhomogeneous thyroid parenchyma, except for three patients, who were 

positive for both antibodies.  

Descriptive statistics of the psychological measures for HT and control groups are shown in 

Table 1. On average, the worst ThyPRO scores were tiredness, anxiety, depressivity, and 

emotional susceptibility as scales pertaining to the mental health domain in both clinical and 

control group. This finding seemed confirmed also when considering health-related QoL since 

mean MCS scores were one standard deviation below the mean of healthy Italian controls (<40) 

(Apolone & Mosconi, 1998). All patients with HT and controls reported mild depression (with 

an overall score between 13 and 19) according to the Italian norms for the BDI-II (Ghisi et al., 

2006). In contrast, anxiety levels ranged from moderate to severe because the mean HAM-A 

score was >17 for the HT group and >24 for controls (Table 1).  
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Table 1. Descriptive statistics of the study measures (N=37) 

 
HT group  

(n = 21) 

Control group 

(n = 16) 

Measure Mean Std. Deviation Mean Std. Deviation 

Goiter symptoms (ThyPRO) 17.64 20.75 22.30 23.77 

Hyperthyroid symptoms 

(ThyPRO) 
21.88 14.66 32.82 17.90 

Hypothyroid symptoms 

(ThyPRO) 
38.39 26.46 44.14 21.10 

Eye symptoms (ThyPRO) 24.11 19.72 25.39 21.59 

Tiredness (ThyPRO) 58.16 20.11 55.13 22.77 

Cognitive Complaints 

(ThyPRO) 
28.57 19.86 41.41 27.49 

Anxiety (ThyPRO) 48.21 24.24 54.43 20.78 

Depressivity (ThyPRO) 45.07 22.88 50.22 27.49 

Emotional susceptibility 

(ThyPRO) 
48.15 23.18 48.78 21.11 

Impaired social life (ThyPRO) 13.39 24.71 15.63 16.46 

Impaired daily life (ThyPRO) 18.85 17.81 29.43 24.32 

Impaired sex life (ThyPRO) 32.14 34.81 38.28 27.94 

Cosmetic concern (ThyPRO) 25.79 28.12 11.98 18.93 

Overall quality of life (ThyPRO) 20.24 25.76 10.94 20.35 

PCS  42.90 12.48 41.69 9.78 

MCS  32.81 12.97 35.06 11.97 

BDI-II (Total) 17.95 7.54 19.56 9.32 

BDI-II (Somatic-Affective)  12.95 5.30 13.69 6.16 

BDI-II (Cognitive) 5.00 3.70 5.87 4.33 

HAM-A (Total) 23.90 7.47 25.00 6.40 

HAM-A (Psychic) 12.43 4.64 13.19 4.04 

HAM-A (Somatic) 11.48 4.30 11.81 3.47 

Note. ThyPRO (Thyroid Patient Reported Outcome), PCS (Physical Component Summary), MCS 

(Mental Component Summary), BDI-II (Beck Depression Inventory II Version), HAM-A (Hamilton 

Anxiety Rating Scale).  
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Some statistically significant correlations between generic and thyroid-related measures of QoL 

were found in patients with HT.  

Thus, PCS from SF-36 correlated with issues of emotional susceptibility (r = .56, p <.01, 95% 

CI [.01, .80]), whereas, MCS from SF-36 was negatively associated with: hyperthyroid symptoms 

(r = -.62, p <.01, 95% CI [-.83, -.26]), tiredness (r = -.49, p <.05, 95% CI [-.76, -.08]), cognitive 

complaints (r = -.48, p <.05, 95% CI [-.76, -.06]), anxiety (r = -.58, p <.01, 95% CI [-.81, -.20]), 

depressivity (r = -.77, p <.001, 95% CI [-.90, -.51]), emotional susceptibility (r = -.76, p <.001, 

95% CI [-.90, -.49]), and impaired daily life (r = -.44, p <.05, 95% CI [-.73, -.01]) (see Table 2). 

Table 2. Correlations between generic (SF-36) and thyroid-related (ThyPRO) measures of QoL 

in patients with HT (n=21) 

 PCS MCS 

 
Spearman's 

rho 
p-value 

Spearman's 

rho 
p-value 

Goiter symptoms (ThyPRO) -.26 .248 -.19 .412 

Hyperthyroid symptoms (ThyPRO) .05 .828 -.62 .003 

Hypothyroid symptoms (ThyPRO) -.08 .743 -.04 .851 

Eye symptoms (ThyPRO) -.36 .110 -.20 .375 

Tiredness (ThyPRO) -.39 .084 -.49 .024 

Cognitive Complaints (ThyPRO) .03 .880 -.48 .027 

Anxiety (ThyPRO) .40 .069 -.58 .005 

Depressivity (ThyPRO) .12 .603 -.77 < .001 

Emotional susceptibility (ThyPRO) .56 .009 -.76 < .001 

Impaired social life (ThyPRO) .33 .144 -.14 .531 

Impaired daily life (ThyPRO) -.13 .574 -.44 .045 

Impaired sex life (ThyPRO) -.08 .715 .16 .475 

Cosmetic concern (ThyPRO) .11 .642 -.25 .266 

Overall quality of life (ThyPRO) .13 .583 -.06 .788 

Note. ThyPRO (Thyroid Patient Reported Outcome), PCS (Physical Component Summary), MCS 

(Mental Component Summary). 

Overall depression was found to correlate with many scales of ThyPRO related to hyperthyroid 

symptoms (r = .58, p <.01, 95% CI [.19, .81]), tiredness (r = .46, p <.05, 95% CI [.03, .74]), 

cognitive complaints (r = .49, p <.05, 95% CI [.07, .76]), anxiety (r = .53, p <.05, 95% CI [.12, 

.78]), depressivity (r = .81, p <.001, 95% CI [.58, .92]), emotional susceptibility (r = .68, p <.001, 
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95% CI [.35, .86]), and impaired daily life (r = .44, p <.05, 95% CI [.01, .73]). Then, a further 

association emerged between the cognitive component of depression and cosmetic concern (r 

= .46, p <.05, 95% CI [.03, .74]). However, better mental health derived from generic (SF-36) 

health-related QoL was strongly associated with lower depression (r = -.82, p <.001, 95% CI [-

.92, -.60]) (see Table 3). 

Table 3. Associations between generic (SF-36) and thyroid-related (ThyPRO) measures of 

QoL, respectively and depression (BDI-II) in patients with HT (n=21) 

 

BDI-II (Total) 
BDI-II (Somatic-

Affective) 
BDI-II (Cognitive) 

 

Spearman's 

rho 

p-

value 

Spearman's 

rho 

p-

value 

Spearman's 

rho 

p-

value 

Goiter symptoms (ThyPRO) .11 .624 .22 .344 -.00 .993 

Hyperthyroid symptoms 

(ThyPRO) 
.58 .006 .46 .036 .43 .049 

Hypothyroid symptoms 

(ThyPRO) 
-.02 .917 -.18 .428 .11 .631 

Eye symptoms (ThyPRO) .24 .291 .20 .372 .26 .258 

Tiredness (ThyPRO) .46 .038 .51 .018 .23 .308 

Cognitive Complaints 

(ThyPRO) 
.49 .025 .30 .187 .55 .009 

Anxiety (ThyPRO) .53 .014 .38 .088 .51 .019 

Depressivity (ThyPRO) .81 < .001 .73 < .001 .63 .002 

Emotional susceptibility 

(ThyPRO) 
.68 < .001 .53 .014 .64 .002 

Impaired social life (ThyPRO) .20 .372 .03 .881 .28 .215 

Impaired daily life (ThyPRO) .44 .046 .37 .098 .39 .077 

Impaired sex life (ThyPRO) -.13 .571 -.04 .850 -.10 .665 

Cosmetic concern (ThyPRO) .18 .441 -.03 .900 .46 .036 

Overall quality of life 

(ThyPRO) 
-.01 .972 -.18 .429 .28 .216 

PCS .24 .294 .05 .825 .29 .197 

MCS -.82 <.001 -.66 .001 -.72 <.001 

Note. ThyPRO (Thyroid Patient Reported Outcome), PCS (Physical Component Summary), MCS 

(Mental Component Summary), BDI-II (Beck Depression Inventory II Version).  
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Positive associations were found between ThyPRO scales and anxiety in relation with 

hyperthyroid symptoms (r = .45, p <.05, 95% CI [.02, .74]) and tiredness (r = .45, p <.05, 95% 

CI [.02, .74]); whereas no association was detected regarding generic health-related QoL (see 

Table 4). 

Table 4. Associations between generic (SF-36) and thyroid-related (ThyPRO) measures of QoL 

and anxiety in patients with HT (n=21) 

 
HAM-A (Total) HAM-A (Psychic) HAM-A (Somatic) 

 

Spearman's 

rho 

p-

value 

Spearman's 

rho 

p-

value 

Spearman's 

rho 

p-

value 

Goiter symptoms (ThyPRO) .18  .445  -.01  .975  .40  .076  

Hyperthyroid symptoms 

(ThyPRO) 

.45  .040  .35 .122  .33  .144  

Hypothyroid symptoms 

(ThyPRO) 

.10  .654  .09  .709  .10  .661  

Eye symptoms (ThyPRO) .18  .435  .08  .734  .31  .171  

Tiredness (ThyPRO) .45  .040  .35  .116  .32  .150  

Cognitive Complaints 

(ThyPRO) 

.39  .082  .36  .107  .26  .260  

Anxiety (ThyPRO) .13  .576  .20  .387  .02  .937  

Depressivity (ThyPRO) .16  .476  .20  .374  .05  .825  

Emotional susceptibility 

(ThyPRO) 

.20  .394  .31  .167  -.00  .991  

Impaired social life (ThyPRO) -.23  .311  -.12  .598  -.23  .312  

Impaired daily life (ThyPRO) .22  .345  .31  .173  .07  .762  

Impaired sex life (ThyPRO) -.03  .907  -.10  .658  .10  .665  

Cosmetic concern (ThyPRO) .05  .833  .10  .675  .04  .875  

Overall quality of life 

(ThyPRO) 

-.22  .326  -.12  .603  -.18  .425  

PCS -.14  .532 .06  .784  -.35  .117  

MCS -.30  .183  -.30  .180  -.11  .633  

Note. ThyPRO (Thyroid Patient Reported Outcome), PCS (Physical Component Summary), MCS 

(Mental Component Summary), HAM-A (Hamilton Anxiety Rating Scale).  

Finally, there was no significant difference in generic and thyroid-related measures of QoL 

between patients with HT and controls (Table 5). 
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Table 5. Differences between patients with HT and controls on generic (SF-36) and thyroid-

related (ThyPRO) measures of QoL (n=37) 

 
95% CI for Rank-Biserial 

Correlation  

  U p  
Rank-Biserial 

Correlation 
Lower Upper 

Goiter symptoms (ThyPRO)  191.5   .479   0.14   -0.23   0.48   

Hyperthyroid symptoms 

(ThyPRO) 
 

228.0   .067   0.36   -0.01   0.64  
 

Hypothyroid symptoms 

(ThyPRO) 
 

187.0   .569   0.11   -0.26   0.46  
 

Eye symptoms (ThyPRO)  173.0   .890   0.03   -0.34   0.39   

Tiredness (ThyPRO)  156.0  
 
.724  

 
-0.07  

 
-0.42  

 
0.30   

Cognitive Complaints 

(ThyPRO) 
 

214.0  
 
.162  

 
0.27  

 
-0.01  

 
0.58  

 

Anxiety (ThyPRO)  192.0  
 
.470  

 
0.14  

 
-0.23  

 
0.48   

Depressivity (ThyPRO)  185.5  
 
.601  

 
0.10  

 
-0.27  

 
0.45   

Emotional susceptibility 

(ThyPRO) 
 

173.0  
 
.890  

 
0.03  

 
-0.34  

 
0.39  

 

Impaired social life (ThyPRO)  205.5  
 
.222  

 
0.22  

 
-0.15  

 
0.54   

Impaired daily life (ThyPRO)  207.0  
 
.234  

 
0.23  

 
-0.14  

 
0.55   

Impaired sex life (ThyPRO)  195.0  
 
.408  

 
0.16  

 
-0.21  

 
0.49   

Cosmetic concern (ThyPRO)  124.5  
 
.175  

 
-0.26  

 
-0.57  

 
0.11   

Overall quality of life 

(ThyPRO) 
 

132.0  
 
.209  

 
-0.21  

 
-0.54  

 
0.16  

 

PCS   162.00   .866   -0.04  -0.39  0.33  

MCS   185.00   .612   0.10  -0.27  0.45  

Note. ThyPRO (Thyroid Patient Reported Outcome), PCS (Physical Component Summary), MCS 

(Mental Component Summary). 

4. Discussion 

In this study, mean SF-36, BDI-II and HAM-A scores revealed low mental health-related QoL, 

mild depression, and moderate anxiety in patients with HT compared to a normal Italian 

population. Issues of psychological suffering were also confirmed by the ThyPRO scales 

measuring psychological states and tiredness, which showed worse scores. This finding is in line 

with previous research indicating that patients with autoimmune hypothyroidism have poor 
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QoL, especially in terms of psychological symptoms (Watt et al., 2012), and tend to report 

depression and anxiety symptoms (Bathla et al., 2016; Bauer et al., 2001; Bell et al., 2007; Grabe 

et al., 2005; Rieben et al., 2016; Samuels, 2008). 

The lack of associations found between ThyPRO and SF-36 scores highlight that SF-36 PCS 

did not succeed in capturing physical symptoms and functioning, thus suggesting the reduced 

sensitivity and accuracy of generic measures of QoL in patients with HT. However, SF-36 MCS 

was associated with a higher number of ThyPRO scales dealing with the mental health domain 

to a moderate to high extent, despite failing to account for thyroid disease impact (except for 

impaired daily life), thus suggesting the methodological strengths of thyroid-related measures to 

provide a more exhaustive evaluation of patient QoL (Watt et al., 2012, 2014, 2015; Wong et 

al., 2016, 2018). 

Both ThyPRO and SF-36 MCS scores were consistently related to depression levels (obtained 

from BDI-II) to a very high extent, in accordance with the found comorbidity with depression, 

especially in the presence of impaired health-related QoL (Dayan & Panicker, 2013; Djurovic et 

al., 2018). The possibility to focus depression issues when assessing QoL is particularly 

important since depression levels in patients with HT tend to predict a lower reliance on 

problem-focused coping style (Yıldız et al., 2017). Indeed, when failing to elaborate on disease-

related depressive feelings, patients affected by chronic conditions tend to enact disengagement 

strategies preventing from self-care and treatment adherence (Caputo, 2013, 2019a, 2019b; Di 

Giuseppe et al., 2019, 2020; Marchini et al., 2018, 2020; Martino et al., 2020a). 

However, no association was detected between such QoL measures and anxiety symptoms. 

Thus, only ThyPRO scales of hyperthyroid symptoms and tiredness correlated moderately with 

the HAM-A total score, probably due to some overlapping items dealing with exhaustion, 

tension and somatic manifestations. The reduced suitability of the used measures to grasp 

anxiety issues may represent one of the major limitations of QoL instruments, to be addressed 

in future health-related QoL research. Indeed, the improvement of patients with HT’ lifestyle 

and health status may depend on the ability for early detection of anxiety issues and providing 

stress-management interventions (Markomanolaki et al., 2019; Mizokami et al., 2004). 

Finally, no difference was found between patients with HT and controls in either ThyPRO or 

SF-36 scores, despite previous findings showing that patients with HT reported more anxiety 

and depression compared to euthyroid controls (Djurovic et al., 2018). However, the small 

sample sizes of the HT and control groups may have prevented statistically significant 

differences.  
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Overall, the present study highlights the presence of psychological issues potentially affecting 

QoL of patients with HT, suggesting the relevance of psychological interventions addressed to 

this target population. In this regard, emotion recognition is considered as a relevant factor 

preventing disease-related distress and improving health status in many chronic conditions 

(Conversano & Di Giuseppe, 2021; Di Giuseppe et al., 2014; Martino et al., 2019a, 2020b, 2020c; 

Craparo et al., 2016; Palagini et al., 2016; Piccinni et al., 2012; Veltri et al., 2012; Vicario, 2013; 

Vicario et al., 2021), as in thyroid diseases (Le Donne et al., 2012). Impaired emotional capacity 

has been suggested as a risk factor for HT development and a predictor of HT course (Hasegawa 

et al., 2019; Ivanova & Gorobets, 2011). 

In drawing conclusions from this study, some limitations have to be considered such as the 

small sample size, the cross-sectional design, the use of self-reported measures, and the lack of 

subgroup analyses, which prevent generalization of the findings and establishment of causal 

relationships among the studied variables. This notwithstanding, the added value of this study 

refers to providing a novel piece of research about QoL of patients with HT, adopting generic 

and thyroid-related measures along with a gold standard clinical psychological interview. In 

terms of practical and clinical implications, an accurate and timely QoL assessment may be 

fruitful to identify some key factors for promoting better patient well-being and functioning in 

both social and work life (Nexo et al., 2014; Yalcin et al., 2017). As well, future studies could 

address the impact of emotional regulation in protecting patients from disease-related distress 

such as depression and anxiety and assess defense mechanisms potentially preventing from self-

care and treatment adherence with appropriate measures. 

In conclusion generic and disease-related measures of QoL can sufficiently assess the mental 

functioning domain and capture depressive symptoms, but only thyroid-related measures (like 

ThyPRO) can provide an accurate examination of physical functioning and the overall disease 

impact in patients’ lives. Besides, some methodological limitations should be taken into account 

in both using generic and disease-specific instruments with regard to their tendency to 

underestimate possible anxiety problems.  
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